Four new isochromane derivatives (1-4) along with the known peniciphenol (5) and (R)-2-(hydroxymethyl)-3-(2-hydroxypropyl)phenol (6) were isolated from the EtOAc extract of the fermentation broth of the mangrove fungus, Aspergillus ustus 094102. The structures of the new compounds including the absolute configuration were elucidated on the basis of spectroscopic analysis, CD and ECD calculation. Compounds 1 and 2 exhibited α-glucosidase inhibition and antioxidation against DPPH radical with IC 50 values of 1.4 mM and 25.7 µM, respectively.
Microorganisms in special niches have proved to be an important source of bioactive compounds. The mangrove is a typically special ecosystem at the junction of land and sea, in which there are abundant microorganisms that may produce structurally new and bioactive natural products [1] [2] [3] [4] [5] [6] . Previously we identified cytotoxic drimane sesquiterpenes and isochromane derivatives from Aspergillus ustus 094102 isolated from the mud around the roots of the mangrove plant Bruguiera gymnorrhiza [1] . Continuous study resulted in the isolation and identification of four new isocoumarin derivatives (1) (2) (3) (4) , as well as two known phenolic compounds, peniciphenol (5) [7] and (R)-2-(hydroxymethyl)-3-(2hydroxypropyl) phenol (6) [8] . The new compound 1 exhibited αglucosidase inhibition while new compound 2 showed antioxidative activity against 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical with IC 50 values of 1.41 mM and 25.7 µM, respectively.
Compound 1 was obtained as a colorless solid with a molecular formula of C 11 H 12 O 6 from the HRESIMS peak at m/z 239.0558 [M-H] -(calcd 239.0556 for C 11 H 11 O 6 ). The IR spectrum indicated the presence of hydroxyl (3226 cm -1 ), ester carbonyl groups (1751 cm -1 ) and an aromatic ring (1595, 1482 cm -1 ). The 1 H and 13 C NMR along with DEPT spectra ( .52) to C-1 (δ C 169.0), C-4 (δ C 62.6) and C-4a (δ C 144.0), along with HO-4 (δ H 5.95) to C-3 (δ C 72.2), C-4 and C-4a confirmed the skeleton as isochromane. In addition, the HMBC spectrum showed long distance 1 H-13 C correlations from the methoxy proton (δ H 3.89) to C-6 (δ C 163.8), from H-5 (δ H 6.72) to C-4, C-4a, C-1a (δ C 100.5), C-6 (δ C 163.8) and C-7 (δ C 115.7), and from HO-9 (δ H 4.58) to C-6, C-7 and C-8 (δ C 160.4), locating the methoxy, hydroxymethyl and hydroxy groups at C-6, C-7 and C-8, respectively. The absolute configuration was determined as 4R-by ECD calculations using the time-dependent density functional theory (TD-DFT) method at the B3LYP/6-31G(d) level [9] . The results showed that the CD curve of 1 is matched well with the calculated ECD for R-1 and opposite to that of S-1 (Figure 3 Compound 2 was obtained as a white solid with the same molecular formula as 1 from the HRESIMS peak at m/z 239.0549[M-H] -. The presence of hydroxyl, ester carbonyl groups and a benzene ring could be deduced from the IR absorptions at 3257, 1755, 1609, and 1465 cm -1 , respectively. The 1 H and 13 C NMR data classified by DEPT experiments ( Table 1 , Figures S5-S7) were closely related to compound 1, except that the oxygenated sp 3 -methine and aromatic methine were replaced by a methylene (δ H/C 2.95/21.5) and an aromatic quaternary carbon (δ C 138.3), respectively. In addition, obvious up-field shifts for C-3, C-4a, C-6 and C-8 were observed while C-1a, C-7 and C-6-OMe shifted down-field. These data indicated that the HO-group at C-4 in 1 was moved to C-5 in compound 2. This deduction was further supported by HMBC correlations of H-3 (δ H 4.52) to C-1 (δ C 169.6), C-4 (δ C 21.5) and C-4a (δ C 126.5), H-4 (δ H 2.95) to C-1a (δ C 103.6), C-3 (δ C 67.7), C-4a and C-5 (δ C 138.3), along with HO-9 (δ H 4.75) to C-7 (δ C 120.8), C-6 and C-8 (δ C 154.4) (Figures 2 and S9 ). Thus, compound 2 was elucidated as 5,8-dihydroxy-7-(hydroxymethyl)-6-methoxyisochroman-1-one.
Compound 3 was obtained as a white solid with a molecular formula of C 11 (Table 1 and Figures S16-S18) were closely related to compound 3, except for an additional methoxy (δ H/C 3.56/55.4) and the replacement of the oxygenated methylene in 3 by a hemiacetal methine (δ H/C 5.55/93.8). The key HMBC correlation of the methoxy proton to the hemiacetal methine carbon (C-1) located the methoxy group at C-1, indicating that compound 4 was a C-1 methoxylated derivative of 3 that was further confirmed by 1 
H-1 H COSY between H 2 -3 and H 2 -4 (Figures 2 and S20), along with almost the same HMBC pattern between 4 and 3 (Figures 2 and S21). The small [α] 20
D value -5.6) suggested that compound 4 might be a racemic mixture, which led us to carry out a chiral analysis. Unfortunately, compound 4 was not resolved by chiral HPLC analysis over chiralpak IA and chiralpak IC chiral columns ( Figure S23 ). Thus, compound 4 was elucidated as (±)-8-hydroxy-1,6-dimethoxyisochro-mane-7-carbaldehyde.
Compounds 1-6 were assayed for their anti-oxidative activity against DPPH radical [10] and α-glucosidase inhibitory effects using p-nitrophenyl-α-glucopyranoside (pNPG) as substrate [11] . The results showed that compound 2 displayed anti-oxidation with an IC 50 value of 25.7 µM, while compounds 1 and 3-6 were inactive (IC 50 > 400 µM) compared with L-ascorbic acid (positive control, IC 50 16.5 µM) ( 
Experimental
General: Optical rotations were obtained on a JASCO P-1020 digital polarimeter. CD data were collected on a JASCO J-715 spectropolarimeter. UV spectra were recorded on a Beckman DU 640 spectrophotometer, and IR spectra on a Nicolet NEXUS 470 spectrophotometer as KBr discs. 1 Purification: The EtOAc extract (70.0 g) was separated into 8 fractions on a silica gel column eluting with a stepwise gradient of light petroleum-CHCl 3 -MeOH. Fraction 7 (2.2 g) was subjected to CC over an ODS column eluting with 30-80% MeOH/H 2 O to provide 5 sub-fractions (Fr7.1-Fr7.5). Fr7.5 (0.2 g) was further purified on an ODS column with 60% MeOH/H 2 O followed by semi-preparative HPLC to give compound 6 (7.7 mg, t R 4.7 min, 55% MeOH/H 2 O). Fraction 8 (5.3 g) was separated into 9 subfractions (Fr8.1-Fr8.9) on a silica gel column eluting with a stepwise gradient of CHCl 3 -MeOH. Fr8.1 (0. 
